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ABSTRACT 
 
This paper introduces Multi-Dynamic 
Documentation (MDD), research for a web 
design concept which assimilates current 
design techniques with new technology and 
reconstructs them as a synthetic design 
method for explanatory contents which are 
accompanied by movement. It describes 
ongoing efforts to unify static, dynamic, and 
interactive expression into one form residing 
three-dimensional space. The paper also 
proposes applications for using MDD which 
capitalize on its dynamic and interactive 
visual expression aspects. The operation of 
this content uses a new performance device, 
dubbed Micestro by the authors, which 
employs natural human movement. No 
mouse or pointing device is required. 
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1) INTRODUCTION 
 
The purpose of this study is to assimilate a 
variety of previous design techniques with new 
technology and construct a synthetic design 
technique for explanatory contents which 
accompany movement. The objective is 
therefore to unify static, dynamic and 
interactive expression into one, inside of 
three-dimensional space, and to integrate 
contents using MDD, which is a dynamic and 
interactive visual expression technique. 
 
Prevailing wisdom recommends making 
contents “think as separated pages”, however 
the development discussed here has a feature 
by which parallel pages are grouped together 
inside a three-dimensional space and are 
accompanied by movement. This makes it 
possible for users to instinctively view contents. 
By using three-dimensional space, users can 
both view all needed information and keep a 
sequence of the whole contents of a web-page. 
Increasing the amount of information on one 
page, however, causes the amount of data to 
also increase. The innovation discussed in this 
paper was able to achieve its purpose with a 
smaller amount of data, the details of which 
will be discussed. 
 
The MDD concept of this paper has numerous 
immediate applications for contents which are 
best accompanied by movement, such as 
anatomy explanations, medical procedure 
explanations, practice simulations, physical 
training and mechanical assembly instructions. 
MDD also makes possible the ability for 
personal viewing at an infinite number of 
angles with numerous software programs. 
Documents which employ the MDD element 
and Micestro as an interface, constitute a 
valuable and innovative communication 
environment which has immediate applications 
in numerous fields. This paper details concrete 
examples of work accomplished, as well as this 
development’s further implications. 
 
2) BACKGROUND AND PURPOSE OF 
THE STUDY 
 
The Horizon Report 2008 has noted that the 
effect of new displays and increased access to 
web content is having a major impact on 
computing usage. Even though it was never 
intended as an iron-clad law, Moore’s (1965) 
statement that the number of transistors on a 
chip doubles approximately every two years 
has important implications for this study. While 
it is true that improved hardware does not 
necessarily imply a proportionate increase in 
software performance (Wirth, 1995), this 
ability to fit more transistors into less space 
does allow for increasingly complex devices 
which integrate many capabilities. The 
cumulative effect is to enable increasingly 
sophisticated and diverse machines and 
applications. It also implies that any 
consideration of user interface must be 
periodically examined and reformulated due to 
the speed at which technology in general is 
changing. It is necessary to update and continue 
research in this area, in order to stay informed 
of emerging possibilities. Examples of personal 
and professional uses abound. Ahonen and 
O'Reilly (2007) have described seven forms of 
mass media which may all be delivered in a 
web format: print, recordings, cinema, radio, 
TV, Internet and cellular phone applications. 
These media have become an essential part of 
daily living, rather than a luxury, and are 
changing the way people relate to machines. 
The popularization of high-performance 
computing devices, the diversification of media, 
and an increasing number of channels for its 
delivery have lead to a vast increase in the 
amount of information that users are required to 
retain and manage in the media environment as 
they interface in and interface with it. 
Paradoxically, this has limited the range of 
expression for users as they encounter basic 
environmental restrictions imposed by the 
original conception of the web. Fragmentary 
web information and one-dimensional 
expression of information causes users to lose 
their way and prevents them from returning to a 
given point of departure. The traditional web 
interface has been to separate the context of 
whole contents into several groups and place 
them in an order of priority and level within a 
designed layer constitution. This technique of 
“think as separated pages” for aimed content is 
the norm (see figure 1). 
  
In contrast, the present study describes 
innovation which assimilates a variety of 
previous design techniques with new 
technology, and reconstructs them in a 
synthetic design technique for explanatory 
contents with accompanying movement. The 
system unifies static, dynamic and interactive 
expression into a whole, inside of three- 
dimensional (3D) space, which interfaces with 
contents using Multi-Dynamic Documentation 
(MDD), a dynamic and interactive visual 
expression technique. The operation of this 
content uses a human’s natural movement 
instead of a mouse or a pointing device and 
thereby makes powerful advances a possibility. 
It is therefore a goal of this study to update 
knowledge in the field to reflect the current 
situation, and to examine the possibility that 
emerging technologies have enabled a new 
interface context where users might 
communicate more efficiently with and in 
web-based environments. 
 
 
Figure 1: Current web page configuration 
 
3) MDD OUTLINE  
 
Multi-Dynamic Documentation can be defined 
as a system which unifies two-dimensional and 
three-dimensional spaces, whereby contents 
can be offered as information space directly, 
resulting in the possibility to simultaneously 
incorporate text, pictures, movies and 3D 
objects in real time on the same page . The 
technique proposed in this paper enables 
parallel pages which are grouped together 
inside a three-dimensional space and 
accompanied by movement. This enables users 
to instinctively view contents. By using 
three-dimensional space, users can not only 
view all needed information as well as keep a 
sequence of all of the contents of an 
environment (see figure 2). However, 
increasing the amount of information on one 
page causes the amount of data that needs to be 
processed to also increase. By separating and 
prioritizing polygons, a fundamental aspect of 
3D design, the current research was able to 
produce a fully dynamic 3D image of the entire 
human body and its organs. Furthermore, it was 
able to shrink the amount of memory required 
from an original 30 MB to 2MB. Although 
cellular phone operating systems and requisite 
memory vary, the above innovation is possible 
here too, a development which will have 
significant implications for fields such as 
distance learning. 
 
 
Figure 2: MDD web configuration 
 
4) MICESTRO THE PERFORMANCE 
DEVICE 
 
The development of Micestro the performance 
device anticipates a freedom of movement and 
interface that will surpass the potential of a 
mouse or other pointing devices. Using 
Micestro, users will be able to access contents 
freely. At present, to acquire a user’s operating 
information, a technique has been developed 
that follows a dynamic image of the movement 
of the users’ hands without any equipment 
except for a web camera. Micestro establishes a 
convenient, user-friendly environment without 
the use of large-size position measuring devices 
or the need to equip users with cumbersome 
peripherals. It employs a technique of 
following the area around a user’s hands, which 
is an application of the Continuously Adaptive 
Mean Shift Algorithm (CAMSHIFT). 
CAMSHIFT is an adaptation of the Mean Shift 
algorithm for object tracking that is intended as 
a step towards object tracking for a perceptual 
user interface. In a several step process 
Micestro identifies a user’s hand color, 
sharpens the color contrast and focuses on the 
strongest frequency located around the fingers. 
It then impregnates itself as a mouse in the 
operating system (see figure 3). 
 
 
Figure 3: Micestro the performance device: 
hand & head identification 
 
5) DISCUSSION 
 
Based on the above points, this study on 
Multi-Dynamic Documentation (MDD) 
contents found notable contrasts with existing 
technology, particularly in the following four 
main features. 
 
5.1) Transition to links 
 
Previous web contents are based on links from 
numerous sources and integrated according to a 
resource taxing system of priorities, thereby 
giving rise to the term “world wide wait”. 
Problematic aspects include how to turn over 
several two-dimensional pages, how to 
understand the constitution of links and how to 
arrive at destinations easily. In contrast, MDD 
unifies all two-dimensional information with 
the resultant feature that a user can navigate 
smoothly and unconsciously without need for 
negotiating difficulties during transition 
between links. Using a PC with a Celeron 5000 
chip and a normal LAN connection, it was 
possible to download and view the above 
mentioned MDD configuration of the entire 
human anatomy in 1.5 seconds (see figure 4). 
Following this initial caching interval, it was 
possible to view images in real time (0.2 
seconds), which is significant not only because 
of its speed, but because such an interactive 3D 
format is impossible to achieve within the 
current web configuration. 
 
 
Figure 4: MDD anatomy 
 
5.2) Layer constitution 
 
Traditional web viewing in the proposed 
environment requires cumbersome switching 
between applications, such as dynamic objects, 
Realtime 3D, and Shockwave. Users must 
browse by turning over several pages to search 
for required information and, generally, this 
means users enter the deep layer constitution of 
contents. The deeper the contents, the higher 
the probability that one gets lost. However, 
MDD makes it possible to view all of the above 
applications simultaneously inside one space, 
without switching between applications (see 
figure 5). There is no layer constitution to 
MDD, therefore users browse by moving 
through contents, not by navigating successive 
pages. 
 
 
Figure 5: Traditional layer constitution versus 
MDD constitution 
 
5.3) Applicability on general personal 
computers 
 
Previous visualizations were only possible on 
large-size computers equipped with 
high-performance CPU. However, an MDD 
environment can reproduce contents which 
handle movements and operations in real time 
on a normal personal computer. 
 
5.4) Application of three-dimensions 
 
In many cases, previous web contents images 
are – in the final analysis - motionless and 
employ the same motion picture technique 
which was first pioneered over a century ago. 
At its best, this technique results in a perception 
of something resembling 3D, however it is a 
complicated and resource intensive operation 
(see above). Such “3D” viewing will allow the 
user to view across an image in increments of 
ten to thirty percent (10-30%). The layer 
constitution renders one image at a time and 
must turn over two-dimensional pages 
individually, which results in a characteristic, 
jerky effect as the system loads various 
components of the image. In contrast, MDD 
uses raw data to produce 3D polygon data in 
very fine detail and it is possible in real time. 
Visible parts are two-dimensional on both 
previous web contents and MDD, but MDD 
results in a depth which can give significantly 
more reality to images. Furthermore, users can 
decide viewing angles freely. Finally, using 
MDD, it is possible for users to move across 
the view of an image in increments of less than 
one percent (1%), enabling far greater detail 
and a more authentic viewing experience. 
 
6) IMPLICATIONS OF THIS STUDY 
 
This preliminary study has only begun to reveal 
the implications of Multi-Dynamic 
Documentation (MDD), however it is clearly 
an improved format for structuring and 
disseminating web design, particularly in the 
following three areas. 
 
6.1) Improved access and viewing 
 
Accessing information through the Internet has 
many restrictions because of the amount of data 
required and the current system of information 
storage. Current web contents are expressed by 
separating several pages, whereas MDD can 
express movement and shape by taking in 
3DCG itself within the web. In addition, it can 
heighten and perfect rather than degenerate 
graphic elements. It is possible to view images 
within 3DD at a full 16000000 true color 32 bit 
resolution, as opposed to 256 8-bit or 6500 
16-bit color. 
 
6.2) Improved graphic expression 
 
The technology described in this study enables 
a new approach to movement in web design 
which excludes useless movement that does not 
relate to contents directly. The requirements of 
long loading time on dynamic elements of the 
present web contents (many unneeded files, 
slow processes) are delaying future innovations. 
There are many excellent graphic expressions 
in movies and animations (albeit in fixed 
sequence) and various elements of movement 
exist in previous contents, which are applied as 
a linear motion picture system. However, the 
Web is not linear, and its full potential cannot 
be realized using this linear motion picture 
system. The true dimensionality of the web 
requires methods of expression suited for 
non-linear applications. MDD enables real-time 
movement, it significantly reduces loading time 
and produces images of superior quality using a 
lesser amount of information. 
 
6.3) Unified content 
 
MDD is able to load 3D images directly and 
thus overcomes the need for extensive links to 
provide a 3D effect. Its interface does not to 
make users feel as if they are switching images, 
rather it unifies contents into one page and 
results in a more authentic viewing experience. 
It can therefore be envisioned that the concept 
of MDD has various applications for contents 
which accompany movement. 
 
7) RANGE OF APPLICATIONS 
 
The range of applications for MDD includes 
the following kinds of things: contents which 
accompany movement, movement itself as 
contents and explanations for mechanism 
assembly. In addition, it can be an integral tool 
for understanding various contents. It can thus 
be considered that a more valuable 
communication environment is constructed by 
applying documents that have MDD elements 
to various fields including the following. 
 
7.1) Entertainment 
 
3D movies made with the MDD format will 
enable viewers to watch a movie from an 
infinite number of angles. They will be able to 
zoom in on any feature in the picture, such as a 
character’s watch, and also view it from a 
number of angles. The above features will also 
become available for video games. Combined 
with the improved graphic expression discussed 
above, Micestro’s improved pointing functions 
will make possible a range of game 
configurations that are more lifelike than those 
currently available. 
 
7.2) Education 
 
MDD and Micestro will enable a new 
generation of interactive teaching materials, 
including the following. Employees working in 
assembly will be able to view enhanced 
schematics accompanied by movement when 
assembling devices. Students will no longer 
need to dissect lab animals in biology class, 
rather they will be able to virtually dissect an 
image designed with MDD in an operation 
controlled using Micestro. Similarly, the slim 
design of MDD will enable mobile distance 
education applications. Ultimately, medical 
students in remote developing countries will be 
able to perform virtual operations for their 
instructors from a cellular phone as improved 
peripherals become available. 
 
7.3) e-Commerce 
 
Internet shopping will be facilitated by the 
improved web design made possible by MDD. 
Better viewing of merchandise, expanded 
possibilities for advertisements and more 
realistic virtual shopping malls will all become 
possible. 
 
7.4) Database field 
 
Improved information expression made 
possible by MDD will facilitate better mapping 
of information, such as a virtual space map of a 
web site. A virtual 3D library where users 
retrieve books or MP3 files in a 
three-dimensional cyber-space also becomes 
possible. In the field of medical science, 
explanation tools for patients and curators as 
well as meeting systems for medical students 
and doctors will be enabled using the 
technology described in this report. 
 
8) FUTURE CONSIDERATIONS 
 
The MDD contents proposed in this paper can 
be constructed if one has a certain level of 
knowledge about web technology. The 
technical bases are Web 3D, JavaScript, XML 
and HTML. Each technology has its own 
software for automatic generation, but there is 
no unifying software to produce MDD contents. 
The next step in the realization of the full 
potential of the innovations described in this 
paper will become possible once applications 
which support MDD contents are positively 
considered. No matter how excellent the 
contents are, it is difficult to popularize such an 
innovation unless there is a way of extending 
its applications to a more general audience. At 
present, the developer is extending the research 
described above toward an automated MDD 
page and image builder which can be used with 
programs like Dreamweaver instead of 
requiring designers to manually reduce 
polygons. It is envisioned that this will result in 
a seamless, easily used application which will 
reduce memory requirements and further 
sharpen pictures. 
9) CONCLUSION 
 
The MDD concept of this paper, combined with 
the Micestro performance device, represent the 
advent of a completely new form of web 
experience for computer and cellular phone 
users. The developments have various possible 
applications for contents which accompany 
movement or movement which in itself is 
content, such as anatomy explanations, medical 
procedure explanations, practice simulations, 
physical training and mechanical assembly 
instructions. MDD also makes possible the 
ability for personal viewing at an infinite 
number of angles with numerous software 
programs. Documents which employ the MDD 
element and the Micestro performance device 
as an interface will enable a more valuable 
communication environment, and will result in 
improvements and innovations in numerous 
fields. It will enable users to experience and 
participate in the viewing process to a much 
more thorough extent.  
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